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Exam 1, Chem 1B – Form A  Name:___________________________ 
Spring 2009, Instructor: Ortony 
 

1. One mole of an ideal gas is expanded from a volume of 1.50 L to a volume of 10.18 
L against a constant external pressure of 1.03 atm.  Calculate the work.  (1 L• atm = 
101.3 J) 
A) –8.79  102 J 
B) –8.94  J 
C) –9.06  102 J 
D) –0.0883 J 
E) 9.06 J 

 
 
2. Consider the following reaction: 
 
  2NO(g) + O2(g)  2NO2(g)  H = –112 kJ  
 Is the reaction endothermic or exothermic as written? 

A) It is exothermic. 
B) It is endothermic. 
C) This can't be determined without more information. 

 

3. Which of the following are state functions? 
A) work, heat 
B) work, heat, enthalpy, energy 
C) enthalpy, energy 
D) work, heat, enthalpy 
E) heat, enthalpy, energy 

 

4. Suppose you add 45 J of heat to a system, let it do 10. J of expansion work, and 
then return the system to its initial state by cooling and compression.  Which 
statement is true for this process? 
A) H < E 
B) The work done in compressing the system must exactly equal the work done by 

the system in the expansion step. 
C) H = 70. J 
D) The change in the internal energy for this process is zero. 
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5. Consider the reaction 
          C2H5OH(l) + 3O2(g)  2CO2(g) + 3H2O(l), H = –1.37  103 kJ 

When a 15.6-g sample of ethyl alcohol (molar mass = 46.1 g/mol) is burned, how 
much energy is released as heat? 

A) 87.8 kJ 
B) 2.14  104 kJ 
C) 4.64  102 kJ 
D) 4.05  103 kJ 
E) 4.75 kJ 

 
 
 
 
 

6. A calorimeter contains 123 g of water at 27.0°C.  A block of metal with a mass of 
28 g is heated to 95.8°C and then placed in the water in the calorimeter.  After 
sufficient time, the temperature of the water is measured and found to be 28.8°C.  
Calculate the heat capacity per gram of metal.  Assume no heat is lost to the 
calorimeter or the surroundings. 
A) 2.0 J/g°C 
B) 0.12 J/g°C 
C) 6.8  102 J/g°C 
D) 0.49 J/g°C 
E) 0.026 J/g°C 
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7. At 25°C, the following heats of reaction are known: 
2C2H2 + 5O2  4CO2 + 2H2O H = –2600.0 kJ 
C + O2  CO2 H  = –394 kJ 
2H2 + O2  2H2O H = –572 kJ 
At the same temperature, calculate H for the following reaction: 

2C + H2  C2H2 H = ? 
 

A) 226 kJ 
B) -226 kJ 
C) 2422 kJ 
D) -2422kJ 
E) none of these 

 
 
 
 
 

8. The standard enthalpy change for the following reaction is –542 kJ: 
          H2(g) + F2(g)    2HF(g) 

Calculate the standard enthalpy of formation of hydrogen fluoride. 

A) –542 kJ/mol 
B) 542 kJ/mol 
C) –271 kJ/mol 
D) –1084 kJ/mol 
E) none of these 

 
 
 
 
 

9. For the reaction 
          AgI(s) + (1/2)Br2(g)  AgBr(s) + (1/2)I2(s),  H° = –54.0 kJ 

          H°f for AgBr(s) = –100.4 kJ/mol 

          H°f for Br2(g) = +30.9 kJ/mol 

The value of H°f for AgI(s) is 

A) –123.5 kJ/mol 
B) +77.3 kJ/mol 
C) +61.8 kJ/mol 
D) –77.3 kJ/mol 
E) –61.8 kJ/mol 
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10. Consider the process A(l)    A(s). Which direction favors positional 
randomness? 
A) to the right 
B) to the left 
C) neither 
D) It depends on the temperature. 

 
 
 

11. Consider the process A(l)    A(s). An increase in temperature favors which 
direction? 
A) to the right 
B) to the left 
C) neither 
D) More information is needed. 

 
 
 

12. Which of the following result(s) in an increase in the entropy of the system? 
 

 

I. (See diagram.) 

II. Br2(g)  Br2(l) 

III. NaBr(s)  Na+(aq) + Br–(aq) 

IV. O2(298 K)  O2(373 K) 

V. NH3(1 atm, 298 K)  NH3(3 atm, 298 K) 

A) I 
B) II, V 
C) I, III, IV 
D) I, II, III, IV 
E) I, II, III, V 
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Use the following to answer questions 13-14: 
 
One mole of an ideal gas expands isothermally and reversibly at 0°C.  The pressure on 1 
mol of an ideal monatomic gas changes from 100.0 atm to 1.00 atm. 

13. Calculate w. 
A) 225 kJ 
B) -225 kJ 
C) 10.5 kJ 
D) -10.5 kJ 
E) 0 

14. Calculate q. 
A) 225 kJ 
B) -225 kJ 
C) 10.5 kJ 
D) -10.5 kJ 
E) 0 

 
 

15. Which of the following is true? 
A) As long as the disorder of the surroundings is increasing, a process will be 

spontaneous. 
B) For any process, Ssurr and Ssys have opposite signs. 
C) If Ssurr = -Ssys , the process is at equilibrium. 
D) H° is zero for a chemical reaction at constant temperature. 
E) none of these 

 

16. For which process is S negative? 
A) evaporation of 1 mol of CCl4(l) 
B) mixing 5 mL of ethanol with 25 mL of water 
C) compressing 1 mol of Ne at constant temperature from 1.5 atm to 0.5 atm 
D) raising the temperature of 100 g of Cu from 275 K to 295 K 
E) grinding a large crystal of KCl to powder 

 

17. 5.50 mol of a monatomic ideal gas is cooled from 246°C to 27°C at constant 
volume.  Calculate S. 
A) –62.7 J/K 
B) –16.3 J/K 
C) –27.2 J/K 
D) –37.6 J/K 
E) –1.52  102 J/K 
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18. Calculate S for cooling 1.5 mol of an ideal monatomic gas from 81°C to 36°C at 
constant pressure. 
A) –1.70 J/K 
B) –25.3 J/K 
C) –4.24 J/K 
D) –2.54 J/K 
E) –2.83 J/K 

 
 
 
 

19. Consider the freezing of liquid water at –10°C. For this process what are the signs 
for H, S, and G, respectively? 
A) +       –       0 
B) –       +       0 
C) –       +       – 
D) +       –       – 
E) –       –       – 

 
 
20. Consider the reaction 
         2N2O5(g)  4NO2(g) + O2(g) 
 at 25°C, for which the following data are relevant: 

 
 H°f (kJ/mol) S° (J/K•mol) 
N2O5 11.29 355.3 
NO2 33.15 239.9 
O2 ? 204.8 

 

Calculate S° for the reaction. 
A) 89.5 J/K 
B) -249.2 J/K 
C) 453.8 J/K 
D) 249.2 J/K 
E) –115.6 J/K 
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21. The reaction 
          2H2O(g)  2H2(g) + O2(g) 

has a positive value of G°. Which of the following statements must be true? 

A) The reaction is slow. 
B) The reaction will not occur. That is, when H2O(g) is introduced into a flask, no 

O2 or H2 will form even over a long period of time. 
C) The reaction is exothermic. 
D) The equilibrium lies far to the right. 
E) None of these is true. 

 

 

22. At 699 K, G° = –23.25 kJ for the reaction H2(g) + I2(g)  2HI(g). Calculate 
G for this reaction if the reagents are both supplied at 10.0 atm pressure and 
product is at 1.00 atm pressure. 

the 

A) –3.5 kJ 
B) –36.6 kJ 
C) +36.6 kJ 
D) –50.0 kJ 
E) +50.0 kJ 
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Form A: 
 
1.  C 
2.  A 
3.  C 
4.  D 
5.  C 
6.  D 
7.  A 
8.  C 
9.  E 
10. B 
11. B 
12. C 
13. D 
14. C 
15. C 
16. C 
17. D 
18. C 
19. E 
20. C 
21. E 
22. D 
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